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Abstract

This project identified gaps in policy and processes to improve patient outcomes related to
workflow in the catheter-associated urinary tract infection policy and process at a 400-bed
hospital in southern California. Even with an evidence-based infection prevention bundle in
place, the current process was not working, as demonstrated by high catheter-associated infection
rates for the last two years. This project answers the question: Does the use of a comprehensive
evaluation of the current policy and process using the Lean Six Sigma quality improvement
model influence a reduction in infection rates in patients who have an internal urinary catheter
over 15 weeks? Despite published consensus guidelines for the diagnosis, prevention, and
treatment of catheter-associated urinary tract infections; a single, evidence-based approach to the
reduction of urinary tract infection does not exist. Avoiding the placement of catheters and
encouraging early removal are the most effective interventions to prevent infection. The
outcomes of the project resulted in a decrease in infections and significant cost reduction for the
organization related to patient days and fines. Implementation of teams, nurse-driven protocols,
and the establishment of bi-annual staff education were successful interventions. Lean Six Sigma
played a significant role in the recognition of practical strategies required to ensure the effective
use of proven infection prevention and to decrease the burden of disease correlated with
indwelling urinary catheterization.
Keywords: catheter-associated urinary tract infection, quality improvement, Lean Six
Sigma
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Revisiting CAUTI Prevention: A Multifaceted Approach Using Lean Six Sigma

Elimination of catheter-associated urinary tract infection (CAUTI) is a national patient
safety initiative (Rhee, Phelps, Meyer, & Reed, 2016). Societal and financial influences are
driving the need for continuous quality improvement in the health care setting (Gershengorn,
Kocher, & Factor, 2014a). Despite over ten years of evidence-based research, CAUTI remains a
danger to patients, accounting for almost 40% of hospital-acquired infections (HAI) as well as a
financial burden for hospitals (Gould, Gaze, Drey, & Cooper, 2017; Jain, Dogra, Mishra, Thakur,
& Loomba, 2015).
This Doctor of Nursing Practice (DNP) project meticulously assessed the organization's
current workflow for CAUTI. Even with the evidence-based CAUTI prevention bundle in place,
the current process was not effective, as demonstrated by a standardized infection ratio (SIR) of
1.91 in early 2019. The intervention was designed to garner ‘buy in’ from frontline staff and
physicians. This was accomplished by the formation of a CAUTI Team of frontline stakeholders.
Common strategies to improve quality outcomes and guide a successful process change, such as
Lean Six Sigma methodologies, were implemented during this practice change project (Makic &
Wald, 2017).
Significance of the Practice Problem
Hospital-acquired infections (HAIs) continue to be a public health burden despite
accelerated efforts to reduce their occurrence. One of the most common HAIs is CAUTIs, which
accounts for nearly 70% to 80% of infections attributed to an IUC (Sreeramoju, 2019).
Approximately 12% to 16% of adult hospitalized patients will have a IUC during their inpatient
hospitalization (Sreeramoju, 2019). Even though CAUTIs are associated with relatively low
mortality and morbidity compared to other HAIs, they still present an extraordinary health
problem and financial strain to the patient and the organization (Kuwaiti & Subbarayalu, 2017;
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Sampathkumar et al., 2016).
Guidelines by The Joint Commission, regarding CAUTI prevention, first appeared in
1981 and then were updated in 2009 and 2014 (Al-Kuwaiti, Homa, & Maruthamuthu, 2016).
These furnished instructions for who should be catheterized, catheter insertion, and care of the
catheter (Sampathkumar et al., 2016). Moreover, another way to prevent CAUTI is the nurse’s
knowledge and attitude toward the prevention of them that can affect outcomes (Jain et al.,
2015). When patients are diagnosed with a CAUTI, they succumb to adverse reactions such as
discomfort, malaise, fever, and the unnecessary use of antibiotics while in the hospital. They also
have an increased chance of having a catheter blockage, urinary tract stones, and malignancy of
the urinary tract after a catheter infection (Jain et al., 2015).
Additional complications can arise from CAUTIs, such as cystitis, pyelonephritis,
bacteremia, and sepsis. These increase the risk of death (Mohammed & Hamza, 2019). To avoid
these unexpected outcomes, nurses and physicians in collaboration with administration and
policy-makers, must work together to enhance the safety of patients and to promote optimal
outcomes (Jain et al., 2015; Sampathkumar et al., 2016).
In the United States (US), urinary tract infections account for the highest percentage in
HAIs with an estimated annual rate of 560,000 per year, of which 387,550 are related to CAUTIs
and are preventable (Mohammed & Hamza, 2019). Each day, an IUC stays in place, a 3% to 7%
risk is associated with developing a CAUTI. This percentage equates to approximately 13,000
mortalities over a twelve-month period (Shaver et al., 2018). Escherichia coli is the most
common pathogen to cause a CAUTI, and patients will inevitably develop asymptomatic
bacteriuria within 24 to 48 hours after catheterization. This bacteriuria can be resolved
immediately once the IUC is removed (Gould et al., 2017).
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Because CAUTI is a preventable event, infections and IUC usage rates are reportable
findings to the Centers for Disease Control and Prevention (CDC). The CDC’s National
Healthcare Safety Network (NHSN) is the nation’s most widely used healthcare-associated
infection tracking system (Quality Measures, 2018). In addition, Leapfrog Hospital Grades is a
public reporting group that helps patients choose where to go for hospital care depending upon
the grades they receive (Leapfrog Hospital Ratings, 2018).
Since October 2008, the Centers for Medicare and Medicaid Services (CMS) has not
reimbursed hospitals for CAUTIs, which can have a significant impact on an organization’s
budget (Hollenbeak & Schilling, 2018). Hospitals that do not reduce HAI would face at least a
1% reduction in Medicare reimbursements. For example, in one year, an organization lost more
than $2.3 million in reimbursements due to CAUTIs. (Scanlon, Wells, Woolforde, Khameraj, &
Baumgarten, 2017).
Framework of the Problem
Although many pathways to change are available, implementing change in clinical
environments can be challenging. Understanding and utilizing the correct change theory in
complex clinical practice environments can make the implementation process go more smoothly
(Mitchell, 2013). The principal theoretical framework that was used for this DNP project was
Kotter’s change management theory, which involved eight steps for change: (1) increase
urgency; (2) build the guiding team; (3) get the vision right; (4) communicate for buy-in; (5)
empower actions and remove barriers; (6) plan for and create short-term wins; (7) don’t let up;
and (8) make change work (Kotter, 2019). This theory resonated and aligned with this
organization’s current Lean Six Sigma culture, which promotes the creation of standard work,
starting with respect for people and engagement of those who do the work (Cherrafi et al., 2017).
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This DNP practice change project applied each of the eight steps in Kotter’s (2019)
change management theory. One key element to exemplify Kotter’s first step, was to hold a
Kaizen event: a rapid, focused application of Lean methods to reduce waste in process areas
(Cherrafi et al., 2017). Patient stories were shared among the staff during the Kaizen event to
create a sense of urgency for the practice change. To build the guiding team, stakeholders who
took part in daily patient care formed a partnership to explain CAUTI prevention procedures. To
“get the vision right,” setting CAUTI prevention as both the hospital and unit goal created a
common vision among staff and promoted success (Kotter, 2019).
The CAUTI Team communicated with and inspired other team members by sharing the
successful outcomes on their units throughout the project. Following nurse-driven protocols
empowered staff to assess the need for an IUC or for the early removal of one. The Team helped
the unit celebrate small wins throughout the process by providing acknowledgement, such as
certificates of achievement and recognition during morning huddles, to improve utilization
practices. Kotter (2019) mentioned in his seventh step that as one unit started to show success,
the process may expand to other units by default, and then the process would start over again.
Currently, several units are following new practice guidelines, which by now are well established
in unit routines and standards of care.
Kotter’s (2019) change management theory approached transformation from an
organizational perspective, but to analyze whether the change to the standard of work was
effective, the organization employed the Lean Six Sigma model (Cherrafi et al., 2017). The need
to have a more predicable CAUTI prevention process prompted this action plan (Al-Kuwaiti et
al., 2016; Padula, Duffy, Yilmaz, & Mishra, 2014).
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Empowering nurses to shape the patient experience and to focus on the delivery of
evidence-based practice contributed to improvements in the safety and quality of care (Scanlon
et al., 2017). For this organization’s culture, Kotter’s (2019) management change theory paired
with Lean Six Sigma (Kuwaiti & Subbarayalu, 2017) created an integrative process to achieve
evidence-based intervention.
Scholarly Question
Does the use of a comprehensive evaluation of the current policy and process using the
Lean Six Sigma quality improvement model influence a reduction in infection rates in patients
who have an IUC over 15 weeks?
Population
The population comprised adults who were admitted to the hospital. Those who had an
IUC placed were included in data collection. Patients most at risk for a CAUTI are female, those
with a neurologic or diabetic diagnosis, those with catheters with long indwelling time (defined
as being over three days), and those who have been previously catheterized (Jackson et al., 2018;
Letica-Kriegel et al., 2019).
Intervention
First, a multidisciplinary CAUTI Team was created with members from various patient
care units, physicians and administrative staff. This group helped with data collection and
defining, measuring, and analyzing the current processes to prevent CAUTIs. The team then
participated in a two-day Kaizen event (Kuwaiti & Subbarayalu, 2017), specifically called a
Kaizen blitz, to improve the current process of CAUTI prevention. This blitz event is designed to
improve a process of an organization. The desired outcomes were improving the frequency of
teaching sessions for staff to twice a year, developing improvements to current charting
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requirements, budding future state process maps, and solidifying the sustainability of the project
(Fakih et al., 2014; Taha et al., 2017). During the Kaizen event, we discussed categories of
waste, current state problems, future state problems, and sustainability elements of the project.
Performance gaps were deliberated relating to the knowledge, skills, and motivation of the
nursing staff. Finally, organizational weaknesses were examined, such as systems, processes, and
organizational culture and communication silos.
Evidence-based protocols demonstrated statistically significant benefits when proper
indications, protocols and methods for insertion of IUCs were followed (Lo et al., 2014). The
improper use of an IUC, maintenance, and nurse-driven protocols were commonplace in the
Intensive Care Unit (ICU), either due to nursing preference, patient or to family request (Mizerek
& Wolf, 2015). Therefore, this project was created to address the issue of high catheterassociated urinary infection rates. A team consisting of nurses, physicians, and administrators
came together and utilized the Lean Six Sigma process improvement methodologies. The
foremost specific methodology known as define, measure, analyze, improve, control (DMAIC),
as well as other quality improvement (QI) tools were utilized. These QI tools were used to
assess the current state of CAUTI prevention fully and to review and revise the current IUC
insertion, care, and removal policy and processes. Once current policies were revised, education
was established for the nursing and ancillary staff. The established CAUTI Team monitored the
process to ensure compliance (Rhee et al., 2016). A total of 177 Foley Champions were selected
and then educated to follow evidence-based practice specific to proper insertion of an IUC, so
that at least two were working on every shift in each unit. Implementing this process, combined
with a change management model, improved practices and highlighted opportunities for
improvement to sustain the change for the future (Benedicto, 2017).
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During the DNP project, an algorithm (see Figure 1) was created to guide nurses in the
prevention of CAUTI. This was founded upon an evidence-based bladder scanner protocol
(AHRQ, 2019). This project was the first in the hospital to offer nurses a visual aid to assist in
the clinical decision-making process for IUC placement, maintenance and removal. The
algorithm was added to the revised policies pertaining to IUCs. In addition, we utilized change of
shift huddle time to discuss and evaluate the nurses' knowledge of the protocol and algorithm in
real-time.
Comparison
Prevention bundles have been established to provide a concise and consistent resource for
healthcare providers (Ferguson, 2018; Galiczewski, 2016). The CAUTI prevention bundle is
perhaps one of the most critical bundles for clinicians because of the complexity of its
components and the associated risk factors. This DNP project streamlined the current bundle and
offered evidence-based research practice suggestions that increased optimal patient outcomes
and reduced the financial burden for the hospital (Durant, 2017).
Several studies have indicated the reduction of CAUTIs after the implementation of the
Lean Six Sigma/DMAIC approach (Cherrafi et al., 2017; D'Andreamatteo, Ianni, Lega, &
Sargiacomo, 2015; Kuwaiti & Subbarayalu, 2017). There is a difference between a standard and
a standard of work. A standard is a rule to follow with clear expectations (Kubiak & Benbow,
2017). A standard of work involves a set of work procedures that will determine the best process
methods (Kubiak & Benbow, 2017). Using the Lean Six Sigma model has helped to establish a
standard of work to improve the current CAUTI prevention process (Boettcher, Hunter, &
McGonagle, 2019; Kuwaiti & Subbarayalu, 2017).

REVISITING CAUTI PREVENTION

10

Outcome
Reducing the incidence of CAUTI is the ultimate desired outcome. Bacteria develop at a
rate of 3% to 7% per catheterization day, and CAUTI rates rise in patients with IUCs when they
are in place for more than 48 hours (Gould et al., 2017). Following protocols and ensuring nurse
compliance in early removal of urinary catheters has been associated with a 17% CAUTI
decrease in the surgical ICU, 29% in the medical ICU, and 45% in the coronary ICU
(Galiczewski, 2016). Research demonstrates that by adhering to evidence-based protocols,
healthcare-associated infections can be reduced by at least 30% (Galiczewski, 2016). In this
organization, CAUTIs were decreased by 60% from January through December of 2019,
following these interventions.
Studies have shown that a performance improvement model such as the Lean Six
Sigma/DMAIC process has contributed to the reduction of CAUTI (Kuwaiti & Subbarayalu,
2017; Rhee et al., 2016). Al-Kuwaiti et al. (2016) used a Lean Six Sigma/DMAIC process to
reduce CAUTI rates from 5.6 to 1.2 per 1,000 patient days. For this organization, by
implementing Lean Six Sigma methodologies, CAUTI rates went from 1.3 to 0.6 per 1,000
patient catheter days. This reduction in rates equated to a 60% reduction in CAUTI, which saved
the organization a substantial amount.
Timing
This QI project was sustained for approximately 15 weeks from start to finish. Within
this timeframe, multiple strategies were implemented to guide the development of founded
opportunities to reduce CAUTIs in hospitalized patients who require ICUs (Makic & Wald,
2017). In the first week of the session, key stakeholders were identified, and the project charter
was completed. The staff gap analysis survey surrounding the prevention of CAUTI went live
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the first week after IRB approval and was available to staff for eighteen days. Once policy
revisions were completed, education pertaining to gap results and new evidence-based practice
was implemented.
Literature Search Strategy
Electronic searches of digital databases and application of inclusion and exclusion criteria
resulted in retaining 21 articles relevant to the research question (see Appendices A & B).
Literature found was indexed from the following scientific databases: (1) CINAHL Complete,
(2) PubMed, and (3) ProQuest. The keywords for all searches were: (a) prevention, (b) catheterassociated urinary tract infections, (c) lean, (d) six sigma, (e) bundle, and (f) process. For all the
searches, wide-ranging limiters included time frame, (2014-present), report-type (academic
journal, full-text, peer-reviewed), and publication language (English). After these additional
limiters were used to narrow the results, the search produced CINAHL Complete 43 citations;
PubMed, 44 citations; ProQuest, 55 citations. This search resulted in 142 articles between all
three databases; to narrow down the search, additional limiters were applied using the terms
quality improvement, and urinary tract infection. Articles were read in full, and exclusion criteria
were pediatrics, nursing homes, and type of catheters, cleaning agents, pathogen, surgical
patients, ostomy, abstracts, and poster presentations. The following main themes accumulated
from the extensive research related to the research question.
Literature Search Results and Evaluation
The online search resulted in 142 articles between all three databases. The three databases
utilized produced the following results: CINAHL Complete 43 citations, PubMed, 44 citations; and
ProQuest, 55 citations. Eliminating the duplicates, keeping the research within the last five years,
and using limiters to narrow down the search reduced the total number of articles. A PRISMA flow

REVISITING CAUTI PREVENTION

12

diagram expresses the flow of literature results and evaluations, with all the inclusion and exclusion
criteria (see Figure 2).

Each of the remaining articles was reviewed for its evidence level and quality to yield a
combination of good to high-quality articles pertaining to the PICOT question (see Appendix A).
Evidence levels and quality varied among the articles, and details can be found in Appendix B.
Themes from the Literature
In reviewing the abundant research, several themes emerged in the literature.
Considerable research was shared with a wealth of value toward preventing and lowering the
incidence of CAUTIs. The following are the topmost three topics that were discussed throughout
the literature.
CAUTI Team
One of the foremost themes that resonated throughout the literature was the creation
of the CAUTI team. Most of the research mentioned that a CAUTI team was implemented at the
beginning of the implementation process. Having a CAUTI team was a natural first step of
many toward decreasing CAUTIs (Scanlon et al., 2017). The implementation of CAUTI Teams,
in conjunction with the bundle components, dropped overall rates of CAUTI from 2.4% (20 out
of 828 cases) to a rate of 0.7% (Fakih et al., 2016; Regagnin et al., 2016; Rozario, 2018). The
inclusion of a physician champion was a worthwhile addition to the team, and one of our
Intensive Care Physicians is currently on the team. The CAUTI teams play a significant role in
daily accountability by rounding each morning and verifying with the primary nurse and
physician the indwelling catheter is warranted (Scanlon et al., 2017). The CAUTI team currently
rounds both weekly every Thursday, and daily during multidisciplinary rounds in the ICU.
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Pre-Insertion Algorithm
Research demonstrated that nurses and physicians’ attitudes regarding the placement of
an IUC varied considerably (Jain et al., 2015). Having these contradictory beliefs triggered
unpredictability in decision-making on when an IUC was suitable for each clinical situation.
Several patient and non-patient influences, including clinical location, resources, patient age and
gender, and staff workload, also impacted each decision (Jain et al., 2015). Assessing when the
benefit of an IUC outweighed the risk could be problematic due to conflicting goals (Murphy,
Prieto, & Fader, 2015).
Once an indwelling catheter is removed, research data suggested initiating an algorithm
for intermittent straight catheterization could be beneficial (John et al., 2015; Lo et al., 2014;
Sampathkumar et al., 2016; Smith, 2015). Developing an algorithm to manage urinary retention
postoperatively or after removal of a IUC by day three would help to reduce Foley reinsertion
when not warranted (Scanlon et al., 2017). An algorithm not only provides clarity, but also
decreases the workload of the nurses to aid in the prevention of reinserting an IUC (Murphy et
al., 2015). Therefore, a pre-insertion algorithm was established per evidence-based research and
initiated into practice and policy.
Education
Finally, it was reported that early engagement in prevention protocols and targeted
education led to increased knowledge, changes in behavior, and renewed CAUTI awareness
among nursing and medical staff (Gould, Umscheid, Agarwal, Kuntz, & Pegues, 2019;
Menegueti et al., 2019). The frequency of nursing staff education during the year had a
significant impact on nurses’ knowledge gaps and was instrumental in sustained compliance with
bundle use. The recommendation for reducing knowledge gaps and increasing compliance was

REVISITING CAUTI PREVENTION

14

twice per annum (Gesmundo, 2016; Parker et al., 2017; Shaver et al., 2018). Before placing an
IUC, physicians and Foley registered nurse champions (RNC) must thoroughly evaluate the
indications and consider whether an alternative device would be more appropriate. The goal is
not to place a catheter but to use alternative methods.
Practice Recommendation
Urinary catheter use is a common yet potentially dangerous intervention (Peate & Gil,
2015). Although this practice has been utilized for years, the reductions of UTIs are small in
comparison to outcomes when CAUTI bundle protocols have been set in place (Galiczewski &
Shurpin, 2017). For the patients who acquire a CAUTI, it is much more than an unnecessarily
increased length of stay. They bear the physical cost of pain and treatments to prevent the risk of
sepsis. Associated time out from work can lead to financial burdens for their families (Carter,
Beitmeier, & Goodloe, 2014). The research for CAUTI prevention and reduction has proven
successful (Durant, 2017; Kachare, Sanders, Myatt, Fitzgerald, & Zervos, 2014; Saint et al.,
2015). Changing the culture of an organization and improving collaboration is paramount to the
success of CAUTI decline (Scanlon et al., 2017)
Knowing all of this, CAUTIs have not decreased in the US since that last update on
prevention (Rhee et al., 2016). What is left to do? Numerous studies have shown that adding the
Lean Six Sigma methodologies have decreased CAUTIs substantially (Boettcher, Hunter, &
McGonagle, 2019; D'Andreamatteo et al., 2015; Kuwaiti & Subbarayalu, 2017; Rhee et al.,
2016). Improving the current process of the CAUTI bundle delivery does require a system
redesign, and so implementing the Lean Six Sigma methodologies (Padula et al., 2014)
benefitted this organization.
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Recommendations for practice change consisted of creating a CAUTI team to facilitate
changes in practice to reduce CAUTIs. Research findings indicated the development of such a
team contributed to quality improvement, empowered staff, and provided safe, quality care to the
patients (Scanlon et al., 2017). In addition to these benefits, creating a CAUTI team did
ultimately change the culture of the organization. Most importantly, it held staff accountable for
the sustainability of the project, which was the real challenge (Boettcher et al., 2019;
Gershengorn, Kocher, & Factor, 2014b). Evidence indicated twice yearly staff education was
beneficial to provide best practice and sustainability throughout the year (Scanlon et al., 2017).
These education sessions, along with daily rounding by the CAUTI team, helped to reduce
CAUTI (Scanlon et al., 2017).
Application of the Lean Six Sigma methodologies explicitly using the DMAIC method
(Kuwaiti & Subbarayalu, 2017) evaluated where process changes could occur to streamline
current practices in reducing CAUTIs. This process introduced an algorithm that included
recommendations for: a) addressing straight catheterization by nursing staff; b) best practice
guidelines for maintenance; and c) best practice for removal of IUCs (Kuwaiti & Subbarayalu,
2017; Rhee et al., 2016).
Additionally, facilitating evidence-based huddle inquiries (Bernstein et al., 2016; Felix,
2014) pertaining to CAUTI was a quick reminder to keep staff engaged daily in the quest for
Foley free days, and increased patient safety and greater satisfaction (Carter et al., 2014).
Project Setting
This DNP project was conducted at a 400-bed hospital in southern California, which was
a primary acute care hospital setting. Typical adult patients who were admitted to this hospital
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ranged from age 18 and over and were a heterogeneous cultural mix. This population included a
large proportion of Vietnamese, Mexican, Armenian, and Hawaiian clients.
Organizational Culture
Organizational culture was considered to be the prerequisite for teamwork and played a
huge role in job satisfaction (Körner, Wirtz, Bengel, & Göritz, 2015). Various meetings,
including, but not limited to, the following, facilitated interprofessional collaboration: nursing
grand rounds, nursing forum, and quality improvement meetings. Opportunities for improvement
were identified by electronic safety and risk management (ESRM) submissions, representatives
from different units attended these sessions and collaborated to problem-solve. Any
organizational change was facilitated by following Lean Six Sigma guidelines to improve
workflow and irradiate waste (Nordin & Deros, 2017). Administration rounded weekly on the
units to support staff and address concerns, while directors were visible with an open-door
policy. Managers addressed daily workflow to throughput and supported staff by rounding on the
units throughout the day. Each unit had a unit practice council that had three components to its
structure: education, team building, and evidence-based practice. Daily huddles were conducted
between each shift to communicate unit changes or nurses’ concerns. This helped to bring staff
together and work toward optimal outcomes for the team and patients.
Organizational Structure
The hospital was represented by a three-tier organizational structure (Christophersen,
2018). At the top was the chief executive officer (CEO), who collaborated with the governing
board and the chief of staff. The team on the second level who reported to the CEO was the chief
operating officer (COO), chief nursing officer (CNO), chief financial officer (CFO), and the
chief human resources officer (CHRO). Each team member was responsible for several
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departments associated with his or her job title. The associate CNO (ACNO) had several various
departments that were her responsibility to run and manage. Collaboration was sustained each
week with department directors during the Executive Nurse Committee meeting.
Organizational Need
According to the Health Services Advisory Group (HSAG), the project site had a
standardized infection ratio (SIR) of 1.91 for CAUTI in 2016, which was significantly higher
than the national standards of care of less than 1.0 (NHSN, 2019). In 2017, there was an average
SIR of 1.93, and in 2018, the SIR was 1.81 (National Healthcare Safety Network SIR for CAUTI
Data for Hospital Inpatient Quality Reporting, 2017) . These figures indicated a slight decrease,
but there was still a need for improvement.
Due to the previous year’s SIR statistics, a gap analysis was completed on catheter
insertion and maintenance of the catheter. The results suggested there were too many variables
to achieve the successful insertion a Foley catheter and maintenance of the system (Zorich,
2018). Initially, a collaborative analysis was done to get a baseline of strengths, weaknesses,
opportunities, and threats (SWOT) before starting this DNP practice change project (see Figure
3). A brief overview of strengths included support from organization, materials already in place,
and education support. Weaknesses were determined to be increased lengths of stay for patients,
an increased financial burden to the organization, and a lack of staff buy-in to follow the CAUTI
bundle. Opportunities were the ability to halt the recent increase in CAUTI rates and initiate a
decline, to share practices, and to gain support from vendors by increased collaboration to
provide the most updated strategies in evidence-based care. Lastly, some threats considered were
patients choosing to go elsewhere for treatment, low CMS ratings, and putting the reputation of
the organization at risk.
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Organizational Support
Initially, support was confirmed by the CNO, but there were others involved as well. This
project had support from administration, primary, secondary, and key stakeholders. The decision,
authority, need, connection, and energy (DANCE) method (Kogon, Blakemore, & Wood, 2015)
was used to determine the strengths of each stakeholder so that they would be able to provide
support throughout the project to the best of their ability. Choosing stakeholders who could make
decisions, had the authority to grant permission, who needed the benefit of the project, who had
connections with resources, and who had positive energy to affect the project success was
achieved using the DANCE method (Kogon et al., 2015).
The key stakeholders in the group needed to have a decision maker who had the authority
to grant permission to proceed with the project and who would candidly benefit from the desired
outcome of this practice change (Kogon et al., 2015). These primary stakeholders were the CEO,
CFO, and CNO. Secondary stakeholders needed to connect with other leaders and resources that
could help to remove roadblocks or exert influence to ensure project success. Various unit
directors eagerly filled this role to help advance this project. To facilitate the everyday workings
of the practice change strategy, the key stakeholders were nurses, physicians, and managers who
made up the first CAUTI Team.
Sustainability Plan
By identifying the organization's knowledge base, and having this data readily accessible
to those who need to use it, an organization can distribute information efficiently to maintain
organizational memory (Kubiak & Benbow, 2017). Per Six Sigma, four major components
ensure the sustainability of any project: reviewing gaps of knowledge, documenting findings,
educating and monitoring process metrics (Kubiak & Benbow, 2017).
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Initial training guided by the first gap analysis was essential to direct where education
was needed most. Follow-up by a gap analysis is recommended every six months due to the new
staff hired and merely as a refresher to the staff. Recurring training is useful to minimize
deterioration in process performance over time and staff complacency (Kubiak & Benbow,
2017). Education will be accomplished by annual clinical validation, short in-services on the
units, and learning webinars on the organization’s webpage (Kubiak & Benbow, 2017).
Continued rounding by members of the CAUTI team will provide “just-in-time” Lean Six
Sigma-based education (Kubiak & Benbow, 2017). In addition, the CAUTI team will continue to
print out documents each shift to determine which patients have an IUC and how long it has been
in place. The printed material will help to prioritize daily rounds. Additionally, during change of
shift huddle, nurses will be reminded to remove unnecessary urinary catheters and kept up-todate on the current CAUTI data.
A monthly balance scorecard evaluation will help with the strategic planning and
management of this project. It also provides a visual tool to explain to the staff what the goals are
for the organization. Balanced scorecards are used to quantify and arrange for feedback to the
hospital (Shrivastava & Shrivastava, 2019). Additionally, key performance indicators, such as
outcome and process measures, will be evaluated to help measure progress against key goals of
the hospital (Tyagi & Singh, 2019).
Lastly, to sustain this project, monitoring must be conducted to ensure the gains are
maintained and to determine when additional improvements are required. There are several tools
that Six Sigma uses to accomplish this (Kubiak & Benbow, 2017). Control charts and grafts will
be used monthly to monitor the performance of the process. Looking at process capability studies
will ensure the project provides satisfaction to the customer and determine where openings for
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improvement can occur. Continuous monitoring of key performance indicators each month,
ensuring a balanced scorecard, and monitoring the financial impact of the improved process to
the organization highlight areas for improvement (Kubiak & Benbow, 2017).
Project Overview
All organizations have goals, either long-term or short-term, to help the company conduct
its business in a strategic way that is easily understood. A mission statement describes what the
organization does and why. The vision statement is a set of long-term goals and aspirations and
focuses on the organization’s future. Clearly stated objectives are the means for accomplishing
an organization’s mission (Smith, 2015). The following sections outline the project’s mission,
vision, and objectives.
Mission Statement

The mission of this DNP project was to use evidence-based research to increase nurses’
knowledge of the importance and use of CAUTI bundles and nurse-driven protocols to prevent
harm to patients and to reduce the rejected claims cost when there is an associated HAI. The
mission of this organization provides a framework to have patients live happy and healthy lives.
This aligns with the project mission because preventing CAUTIs will lead to happier and
healthier lives.
Vision
The vision of this DNP project was to empower the nurses to use evidence-based
interventions to promote optimal outcomes for adult patients who require an IUC.
Objective
At the conclusion of this 15-week practice change DNP project, the medical and nursing
hospital staff will have improved their knowledge about the requirements for intermittent
catheterization versus indwelling catheter related to best practice.
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Short-term Goals
A short-term goal was to have the CAUTI bundle assessment done within four weeks
using a LEAN Six Sigma process and DMAIC analysis (de Freitas, Costa, & Ferraz, 2017). The
existing CAUTI prevention bundle was amended within a four-week timeframe by conducting a
Lean Six Sigma /DMAIC analysis. This analysis was accomplished through eight hourly
meetings over the four weeks.
Another short-term goal was education being completed within four weeks. Along with
the training, the goal was a 75% improvement in the knowledge gap of nurses from the presurvey compared to the post-survey results. This goal was achieved and surpassed by 15%. A
90% improvement was indicated in the CAUTI prevention knowledge gap of nurses from the
pre-survey compared to the post-survey. This was accomplished by class lectures and in-service
education in real-time. The nurse-driven protocol was used to manage 95% of patients with
IUCs.
Long-term Goals
There were several long-term goals for this project, including the reduction of CAUTI by
90%. This goal was not met because the actual decrease was 60%. Another long-term goal was a
75% decrease in the utilization of Foley catheter kits throughout the hospital. This goal was not
reached, as 23% fewer Foley catheter kits were used. The last long-term goal was the
organization's key performance indicators associated with CAUTI were to be below national
standard guidelines. This goal was accomplished by decreasing device days compared to the
national standard of and SIR associated with CAUTI (see Figure 4).
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Risks
Unintended risks for the project that was encountered included putting the patients at risk
of a CAUTI even though CAUTIs are preventable. Increasing the patient’s length of stay and
increased stressors to the patient and family were also possibilities. Primarily these were possible
financial burdens for them for the organization, as CMS would have rejected the claim in the
case of a confirmed HAI. Moreover, nurse and physician buy-in were essential to this project.
For example, if the sense of urgency for the need for change had not been realized, this would
have put the project at risk (Kotter, 2019).
Project Description
The design of this DNP practice change project was to foster a collaborative approach to
reevaluate the CAUTI prevention bundle process, improve catheterization practices and reduce
CAUTIs in the hospital. The plan to accomplish these goals had several practical components
that helped to sustain the project. Two distinct but inter-related frameworks guided intervention
and examination of the data: Kotter and Lean Six Sigma.
Kotter Change Model
The Kotter eight-step change model is designed to improve an organization’s ability to
change and to increase its chances of success (Kotter, 2019). The first step was to create a sense
of urgency, which was an essential step in the process. By making staff aware of the need and
importance of the change, support was then created. Creating awareness was accomplished
through frank discussions about the organization's current benchmark data and national
benchmark statistics, opportunities and crises (Kotter, 2019). This theory resonated and aligned
with the organization’s current immersion into the Lean Six Sigma culture, which promotes the
creation of a standard of work, starting with respect for people and engagement of those who do
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the work (Cherrafi et al., 2017). This theory was embedded in the description of the Lean Six
Sigma process/DMAIC (Kuwaiti & Subbarayalu, 2017).
Lean Six Sigma Overview
The major framework of this project was created utilizing the Lean Six Sigma/DMAIC
methodologies (Kubiak & Benbow, 2017; Kuwaiti & Subbarayalu, 2017). This project defined,
measured, and analyzed the current CAUTI prevention process being used by the organization. It
not only defined the problem, but it extended to qualification of the problem, identification of its
root causes, and implementation and verification of the solution. Finally, this project offered a
process to maintain gains and to continue reviewing solutions through each step. A CAUTI team
was formed that included secondary and primary key stakeholders. The team consisted of six
nurses, quality administration, infection control staff, directors, and an intensive care physician.
The interprofessional collaboration was essential and was easily accomplished with
representative members from all different departments.
Barriers
Organizational change can be challenging at best. This project did not have many
barriers, but they did occur. For instance, education rooms were not always available within the
15-week time frame, and CAUTI prevention bundle steps were not always followed. With proper
management from the beginning, these barriers could have been reduced. The CAUTI team used
a risk matrix tool and the probability formula when the initial kickoff meeting occurred (Kubiak
& Benbow, 2017). These tools led to a better management plan than initially intended (Kogon et
al., 2015).
Another barrier was a lack of educational time for all staff. Some nursing staff were on
vacation, out sick, or just did not make the training sessions due to other commitments on their
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days off. Additionally, physicians were not educated in the new process due to time constraints.
The solution for this at the next opportunity would be to make changes to the current electronic
medical record. To help facilitate these changes, a learning station would be set up in their
private dining room with an opportunity for questions and answers.
Research findings indicate that visual cues aid in reducing CAUTI (Jones, Meyrick, Bath,
Dunham, & McNulty, 2019). During the Kaizen event, it was determined that adding pop-up
windows after a physician has signed into their patient’s portal was too expensive. The original
idea was to have a pop-up window appear if their patient had an indwelling catheter with the
hope that would make it easier for the physician to click on the order to remove the IUC. The
electronic pop-up reminder for the physicians is still pending and will be introduced into next
year’s budget.
Project Management and Leadership Role
Professional collaboration was the foundation of this entire DNP practice change project.
Without cooperation from stakeholders and team members, this project would never have come
to fruition (Kotter, 2019). This DNP student had to utilize leadership skills that would bring out
the best in others. Leadership style was imperative to keep the team focused, increase energy,
and prevent loss of momentum throughout the project (Maxwell, 2016). Encouraging the group
to share the big picture instead of being used as tools to get a job done was most important. Open
communication with stakeholders fostered ownership and helped others to see the big picture of
the project together (Maxwell, 2015, 2016).
Schedule
The IRB process was initiated with the completion and submission of an application to
MetroWest for approval. The MetroWest approval letter was received. Subsequently an
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additional application from the University of Saint Augustine (USA) was needed and therefore
completed and submitted. Five weeks later the second approval letter from USA was received.
Baseline data was obtained from the organization, and education was started for all
nurses who were designated as Foley Champions. In total, 170 nurses were trained following
evidence-based research. That same week, gap assessment was made available to all nurses on
the organization’s homepage to review and complete. The CAUTI Team was established, and the
first meeting was held on September 29, 2019. Review of current policies started immediately
with changes supported by available evidence, and revised versions were then sent to various
committees for approval. The document approval committee gave final approval, and staff
education commenced house wide.
Budget
The direct cost for the organization consisted of meeting hours for nurses and
administration, and then education hours for staff. The estimated cost for educating nurses was
based on salary, time, and resources needed. For the CAUTI Team, several one-hour meetings
occurred during this project. A vast majority of the hours spent on this project were related to the
time spent by this DNP student completing this project.
The cost of this project could be considered insignificant compared to the expense of one
CAUTI. Length of stay increases by 2 to 4 days due to CAUTI (Control & Prevention, 2017).
The cost of providing care for one patient for one day is estimated to be $3,200. Multiplied by
the lowest estimation of two extra days of hospitalization, means an added expense of $6,400 for
every patient who acquires a CAUTI (see Figure 5). This is a cost that is not reimbursed by
CMS, a charge the hospital has to absorb. Zorich (2018) estimated the organizational for one
CAUTI is an average of $10,000 (Zorich, 2018).
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Cost savings were apparent due to a significant decrease in Foley kit utilization and an
increase in alternative urine collection methods. The financial burden was further decreased due
to the reduction of CAUTI and length of stay. Also, because nurses were taught in 15-minute
micro sessions about the new CAUTI prevention policies and procedures during the shift, there
was a significant reduction in hourly cost when educating staff by the CAUTI team. The over-all
financial savings was $242,449.00 (see Figure 5).
Project Evaluation
Information collection methods were broad enough to ascertain and measure the
outcome, as well as congruent with the study plan. It was essential to select information
collection methods and participants that suited the DNP project goal to decrease CAUTIs.
Evaluation of this project and its effectiveness was accomplished on a continuous process by
using specific tools. In contrast, a formal assessment was done by pre- and post-tests and by
daily rounding on the nursing units. Team members instituted new quality checks to enhance the
success of the project.
Selection of Participants
One of the first steps was defining and managing the roles that are required for the
project (Kogon et al., 2015). A collaborative approach with unit directors was initiated in
choosing staff for this project. Finding staff members who were appropriately qualified to join
the CAUTI Team was a challenging process. A common mistake is to assign whoever was
available to the team (Kogon et al., 2015). The nursing staff that worked part-time or desired to
enhance their nursing profession were invited to join the team. Two physician champions
personally asked to join the CAUTI Team.
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Progress and Quality Checks
After each phase of the DNP practice change project, it was imperative to evaluate the
progress. There were diverse ways to accomplish this, either by statistical analysis or project
management skills (Kogon et al., 2015). An example was to compare SIR values each month as
well as balance scorecard indicator goals for the organization. Progress was assessed at various
valid points of the project to ensure the schedule for the timeline of this project was on time.
Additionally, quality checks were analyzed, budget concerns were managed, stakeholder
satisfaction was verified, and monitoring of overall performance was performed. Moreover, it
was crucial that the project manager provided transparent communication throughout this
process, especially if the deliverables were off scope; stakeholders needed to be aware of the
good as well as the bad of the process (Kogon et al., 2015) Sharing a project status report once a
month helped to facilitate this communication to the key stakeholders (Kogon et al., 2015). The
primary stakeholders in these phases were patients, nurses, physicians, administration, and
quality management.
Formative Evaluation
To evaluate the effectiveness of the project, sets of tools such as DMAIC steps,
benchmark, and balanced scorecard indicators were utilized. Evaluating the key performance
indicators and SIR data has determined if the project met or exceeded national patient standards
(Al-Kuwaiti et al., 2016; Lo et al., 2014). Kotter’s (2019) change management model’s eight
steps were followed as a guide while evaluating the practice change.
The project started with an evaluation of the nursing staff’s knowledge about preventing
CAUTI using a pre-test to establish a baseline (Moran, Burson, & Conrad, 2020). An elevenquestion survey was specifically designed and used to address knowledge gaps in CAUTI
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prevention (Appendix C). For this research project, two questionnaires were utilized to create a
survey regarding the indication, use, management, and discontinuation of an acute care
indwelling urinary catheter among nursing staff. This survey was administered through an
electronic platform. The education plan was developed from the survey results. Five of the
eleven questions were adapted from existing scales, including Dumont and Wakeman’s (2010)
research and six questions from Ferguson (2018) (Dumont & Wakeman, 2010; Ferguson, 2018).
A total of 11 questions were compiled to examine nurse’s knowledge and address subsequent
gaps. The evaluation of the scale’s initial strength (reliability) in terms of appropriate questions
was accomplished by comparing the Agency for Healthcare Research and Quality Toolkit
(AHRQ, 2019) and the CDC (Gould, Umshcheid, Agarwal, Kuntz, & Pegues, 2009) date
standards of care for target variables.
To evaluate the process elements that made up the CAUTI bundle, the plan included the
use of Lean Six Sigma/DMAIC methodology (Kubiak & Benbow, 2017) along with the project
charter, needs assessment using a SWOT analysis, balanced scorecard, Lean Six Sigma
methodologies, process flow charts, root cause analysis, and action plans when required
(Berman, Raval, & Goldin, 2018; Kuwaiti & Subbarayalu, 2017; Moran, Burson, & Conrad,
2020).
The CAUTI Team was assembled and used various tools to break down the current
process into four parts: waste, the current state of the problem, future state, and sustainability. In
assessing the current state, performance gaps and organizational gaps were evaluated.
Deliverables consisted of policy revision to reflect the latest evidence-based practice, nurse
competencies for Foley Champion education, attestations to reflect new equipment being used,
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new order sets, and a post-removal algorithm. Education commenced over a four-week period
during various hours to ensure all nurses had a change to attend.
Summative Evaluation
An initial summative evaluation utilizing histograms and frequency distributions was
helpful because the data values and specified ranges of continuous data led the researcher
towards gaps. The benchmark for success in this study was having a SIR below the national
guidelines of 1.0 (National Healthcare Safety Network SIR for CAUTI Data for Hospital
Inpatient Quality Reporting, 2017).
The pre- and post-test used was a reliable tool for assessing the nurse’s knowledge of
CAUTI. This test was taken once before education was provided and then repeated after the
education portion was presented. The survey covered knowledge gaps and process evaluation
concepts. The patients’ admissions sheets and the electronic medical record (EMR) provided
most of the variable data values. Examples included: age, gender, indwelling Foley days,
admitted with a Foley catheter, removal day, peri care, Foley Champion (second nurse), and the
policy followed.
Data Analysis
To decide if the evidence-based practice change was beneficial, primary data were
collected before and during the project to monitor and track variable trends. Data collected
consisted of the number of Foley and straight catheter kits, condom catheters, and PureWick
devices used. Additionally, education hours, extended patient hospitalization stay, and CAUTI
reduction totals were compared.
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Protection of Human Rights and Privacy
Patients were kept safe by utilizing the standards of care provided by the organization.
These interventions were implemented as daily routine care supported by evidence-based
practice. The Health Insurance Portability & Accountability Act (HIPAA) regulations were
enforced by previously set practices. This organization used the patients’ medical record number
for identification purposes.
Project Evaluation Results
To determine if the results of the project were significant, several areas were evaluated
and discussed. These included participants and environment as well as healthcare quality
improvement measures.
Participants and Environment
The population examined was adults admitted to the hospital. While in the acute care
setting, the patients who had an IUC placed were included. Patients most at risk for a CAUTI
were females, with neurologic or diabetic diagnosis, with catheters with long indwelling time
over three days, and those who had been previously catheterized (Jackson et al., 2018; LeticaKriegel et al., 2019). This DNP project was conducted at a 400-bed hospital in southern
California, which is a primary healthcare setting. Typical adult patients who were admitted to the
hospital ranged from ages 18 and above and were from various cultures. This included a large
heterogeneous population of Vietnamese clients, as well as Mexican, Armenian and Hawaiian
clients.
Outcome in PICOT Question
Reducing the incidence of CAUTI by 60% in 2019 was the ultimate outcome. This was
accomplished by following CAUTI bundle protocols, ensuring nurse compliance in removing
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urinary catheters early and proactively preventing IUCs from being automatically inserted. In
total, there were 15 CAUTI in 2018; in 2019, there were only 6.
Degree of Project Success
This project’s success was qualified by the short- and long-term goals. This DNP practice
change project did meet some of the various short- and long-term goals. The objectives not
achieved will be reevaluated in three months during the sustainability phase. The determination
of the success of this project was broken down into several specific measures. These four
measures are: outcome, process, balancing, and financial ("Science of Improvement:
Establishing Measures," 2020).
Outcome. Meeting the “gold standard” by CDC and being transparent through Leapfrog
and Healthgrades is paramount to show consumers the organization is meeting National
guidelines. National guidelines for success would be demonstrated with a SIR below 1.0
(National Healthcare Safety Network SIR for CAUTI Data for Hospital Inpatient Quality
Reporting, 2017). The 2019 value was 0.644, which was a substantial decrease from the 2018
figure of 1.63. This represented a significant improvement in patient outcomes and cost recapture
for the organization.
Process. The project conducted data collection on order set documentation to evaluate
compliance, quality/infection control data, and reduction in CAUTIs. The CAUTI rates dropped
from 1.3 to 0.60 per 1000 catheter days in 2019, which saved the organization money (see Figure
4).
Balancing. This project assumed reduction of CAUTI would increase patient satisfaction
and decrease length of stay. While there appeared to be a potential association between patient
satisfaction and CAUTI reduction, it merits further exploration in future projects.
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Financial. Project benefits were measured by comparing supply usage before and after
implementing practice changes (see Figure 6). Additionally, collecting monthly data on CAUTI
throughout the hospital helped to determine any differences. Project cost - was lower than
anticipated because education of nurses about the new policy changes was conducted via 15minute micro sessions during their shifts. Therefore, the nurses did not accrue over-time, which
could have amounted to substantial financial burdens with 975 nurses on staff.
Statistical Analysis
There were 165 responses in the pre-test (n = 165) and 140 responses in the post-test (n =
140). The responses were 25 fewer in the post-test due to attendance. Each of these quizzes was
made available for a three-week period so the nurses could participate. Education for the nurses
was conducted during classes that were 15 minutes in length. These classes took place between
the administrations of the two quizzes. The pre-quiz and post-quiz results were analyzed using
IBM PCSS (Field, 2018) statistical software. Given the mean test scores of the pre-test was
68.8% as compared to 90% on the post test, and given the standard deviations for each, based on
this information, the t-test result was -5.173, which corresponded to a p value of 2.44 x 10^-7.
This indicated that the mean was significantly higher for the post-test when compared to the pretest.
Standard deviation for the pre-test answers, which was ( = 31.15), showed that the
answers provided held statistically significant variation. This variation indicated that the nurses
did not have a consistent knowledge base from which they were making clinical decisions.
Conversely, the standard deviation for the post-quiz answers, which was ( = 14.21), was more
precise, demonstrating better understanding and positive clinical knowledge transfer. The
standard deviation difference verified increased consistency when compared to the pre-test.
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Discussion and Implications
During this 15-week practice assessment and change, several relevant results emerged.
The preeminent result was the outcome of reduction in CAUTIs. This organization had 15
CAUTIs in 2018 and 6 for 2019, the year of this study. Another data point was the SIR, which
was zero in the last quarter of 2019, and was 1.629 in the previous quarter of 2018. This also
represented a significant positive change showing a reduction in catheter days because nurses
followed policy and removed urinary catheters in a timely manner.
Supply data was compiled comparing 2018 and 2019 usage of Foley and intermittent
straight catheter kits, condom catheters, and PureWick devices. A total of 1,147 fewer Foley kits
were used. Predictably, the use of alternative methods was collectively increased by 3,240. These
changes in urine collection methods showed nursing staff were following the new protocol,
which increased patient safety and financial savings.
The implementation of the practice change was successful. Weekly transparent
communication with stakeholders helped to facilitate the planned project. Some aspects of the
project were delayed a few days to a week but ultimately they were accomplished within the time
frame allowed.
The process measure goal was to decrease the amount of preventable CAUTIs. The goal
was accomplished by having nine fewer infections during the year 2019. Implementing
evidence-based practice in conjunction with Lean Six Sigma, methods produced promising
comparative results. Without the collaboration of the newly implemented multidisciplinary
CAUTI Team, the reduction of HAIs related to IUC would potentially have been the same or
higher.
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The data collected at the end of 2019 showed that a process change occurred. With the
reductions of CAUTIs alone, the organization saved $90,000.00 in costs. These findings are
essential in that meeting benchmark standards can protect additional reimbursement. The
benchmark grid for the year 2019 demonstrated significant improvement in each unit in the
prevention of CAUTIs.
The most important factor is providing optimal outcomes for the patients during their
admission. Research has demonstrated that each patient who develops a CAUTI must spend an
average of four more days in the hospital.
The organization's reduction in CAUTIs reflects in a 60% drop from the previous year.
The decrease points to a possible association comparable to published reports in the literature
(Dascomb et al., 2016; Fasugba et al., 2018; Gray, Skinner, & Kaler, 2016; Lo et al., 2014), but
requires further research confirmation. Benchmark data collected for 2019 showed a reduction to
0.91, where less than one is optimal. The organization, however, is setting a goal of 0.41, which
should be obtainable.
The most critical relevance to all these findings is the opportunity to save patients' lives.
By educating staff and implementing evidence-based practice, the organization has already
shown improvement. With continued organizational support, including creating opportunities to
sustain these improvements, the organization will further demonstrate to the local community
that it provides safe care.
Limitations
Limitations of the DNP practice change project were few, but significant. Time to
implement the process change to see sustainability was not enough; although, with the time
allotted, change had occurred. During the project timeframe, the physicians were not informed of
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the education and considerable modifications made so that the nursing staff and medical staff
could be on the same page about changes or additions to the policy that was made. Visual aids
were not finished in time, which research demonstrated could make a difference in the reductions
of CAUTIs. Moreover, from the kaizen event, the suggestion of a pop-up reminder to remind
physicians about IUC remains to be implemented. This was brought to the stakeholder's
meetings and would have to be introduced into the next year's budget upon approval. The next
step would be to follow-up on some of the limitations of the project. The team recommended that
education be continued education bi-annually and that the CAUTI Team support both nursing
and medical staff, to stay motivated in the prevention of CAUTIs.
Dissemination
Once the new protocol was established, a stakeholder meeting was conducted where
control charts of process changes were reviewed, as well as staff survey results. It was essential
at this point to keep the communication flow open so that transparency was sustained for this
project and future ones too. More importantly, at this time, data presentation about scorecard and
dashboard results was handed out, and a failure analysis result was shared as well. Budget
analysis on product usage was detailed and showed fewer IUC kits were used, and increased
alternative methods, such as intermittent catheter kits were used. Each step of the CAUTI
prevention bundle was described in full detail so that it can be reproduced. A question and
answer session was open after each meeting.
Sharing the results through staff communication was completed via online modalities
(screen saver, daily news, and flyers), during mid-shift huddle announcements, in the morning
during shift change, and email correspondence. Another way this information was shared was
during a Nursing Grand Rounds (NGR) session. NGR is an hour-long lecture on evidence-based
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practice by front line nursing staff that is held each quarter of the year to promote best practices.
Moreover, our CNO held nursing forum meetings twice a month to update nursing staff
on the latest practice changes and benchmark results from the previous month. The project data
was shared, and reinforcement of the CAUTI prevention guidelines was discussed to nursing
staff present on two dates.
Outside the organization, the dissemination of project results is being planned to through
the upcoming American Association of Critical Care Nurses – National Teaching Institute (NTI)
conference in May 2021. The timeframe for poster presentation submission is July 14 through
September 15, 2020. NTI promotes research and the advancement of critical care nursing
through projects like this.
Additionally, this doctoral project will be shared through SOAR, which is an electronic
submission database to demonstrate scholarly work supported by the University. By making this
project available to the public, it allows the results to be more visible and cited by other
academic researchers and fosters collaboration. Tracking of downloads of studies from different
parts of the world can be recorded for future reference and possible research. Finally,
dissemination of this project through the Virginia Henderson International Nursing Library will
further extend the project reach.
Conclusion
Lean Six Sigma is a quality improvement methodology that was used to improve
efficiency and promote optimal clinical outcomes in healthcare. Conducting specific
methodologies such as a kaizen event to determine areas of waste and performance gaps
promoted safe practices throughout the process and satisfaction for both staff and patients. The
delivery of exceptional healthcare using this method requires an interprofessional team approach.
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The CAUTI team has shown to help foster knowledge, integrity in following protocol
bundle, and provided real-time education as needed. In the United States, urinary tract infections
account for the highest percentage in HAIs and are preventable. The process for CAUTI
prevention and reduction has proven to be successful. Additionally, changing the culture of an
organization and improving collaboration was paramount to the success of CAUTI reduction.
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(n = 0)
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(n = 142)
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(n = 142)
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(n = 53)

Full-text articles excluded,
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(n = 32)

Studies included in
qualitative synthesis
(n = 13)

Studies included in
quantitative synthesis
(meta-analysis)
(n = 8)

Figure 2. PRISMA flow diagram showing inclusion and exclusion criteria of research.
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•

•
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catheter, etc.)
•

•
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Supply stock in each nursing department

Figure 3. SWOT Analysis
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Figure 6. Supply usage of urinary indwelling catheter kits and intermittent catheter kits.
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more studies with
negative or nonsignificant effects
were not
published.

Nurse Driven
Ptotocols appear
to have a positive
impact on the

Many studies has I/A
small sample
sizes;124.
Inconsistant
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Inclusion/
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Data Extraction and Key Findings
Analysis

Recommendation/
Implications

Level of
Evidence

protocol Quality studies the impact
improvement
of NDP
Systematic review

clinical predictors measures in
and prevalence of calculations and
CAUTI.
non-stand
measures. Time
periods for eval
varied.

Antiseptic meatal None Stated
cleaning Urinary
catheter Urinary
tract infection
Systematic review
Meta-analysis

There were no
differences in
CAUTI rates.

I/A
This review is
strengthened by
the development
of a protocol that
aided the design
and conduct of the
systematic review
and meta-analysis.
The studies were
clinically
heterogeneous
with regards to
diversity

CAUTI, Healthcare Duplicates, not a
acquired condition cost evaluation,
other

The cost of a
CAUTI ranges
widely depending
on population,
patient acuity, and
cost perspective.

A major limitation II/A
of our systematic
review is that we
could not perform
a meta-analysis on
the available cost
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471-476.

Data Extraction and Key Findings
Analysis

Recommendation/
Implications

Level of
Evidence

estimates found in
the literature

Prevention of
catheterassociated urinary
tract infection in
nursing homes has
received little
clinical or research
attention. Studies
concerned with
whole guideline
implementation
emerged as
methodologically
poor using
recognized criteria
for critically
appraising
epidemiologic
studies concerned
with infection
prevention.

Although extensive I/A
and thorough
electronic searches
were undertaken,
1 of the 12 studies
identified for
detailed review
was obtained by
hand-searching. It
is possible that
other relevant
studies were not
identified.
Recently
conducted studies
were reported too
briefly for
adequate critique.
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Appendix C
Gap Analysis Test Questions
(Dumont & Wakeman, 2010; Ferguson, 2018)
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